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The concept of a walking assistance suit (Vol.2) 
O IE fit) Si tK (*Bt*«W$cBr) «C (*ffl««9r*c0r) 

saw (*fflts«w?cgif) »a mitt ^mummnm) 

Hisashi KATO, HONDA R&D CO., LTD. Wako research center 
4630 Shimotakanezawa ,Haga-machi ,Hagfl-gun .Tochigi ,32 1-3393 
Jun ASHIHARA .Hiroshi KUDO.Masakazu KAWA1 .Yosuke ENDO.Tatsuya NOD A 
HONDA R&D CO., LTD. Wako research center 
1-4-1 Chuo Wako-shi Saitama 351-0193 

This is a further study of research on the basic theory of walking assist, the estimation of ground reaction force and the structure of 
exoskeleton-type powered suit for the walking assist reported in D&D2001. In order to examine the theory of walking assist 
developed a new powered suit with multiple degrees of freedom in the structure and low-profile compact actuators with the aim of bel 
fitting the human joint axis. In tandem with the increase of the degree of freedom in (he powered suit we extended the computatio 
body model from 2 dimensions into 3 dimensions and the accuracy in the estimation of the ground reaction force has increas 
accordingly. In addition to that we will report aquantitative method to evaluate the effect of the assist. 

KeyWord : walking assistance suit 
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Fig. 1 Anatomical muscle origin and operation of muscle. 

Fixed poifit and direction of torque in assistance robot. 




Fig.2 Flexion track of Fig.3 Abduction and adduc 

knee joint and femur Track of hip joint 
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Evcrsion and Plantarilexion 



Dorsi flexion 
Fig.5 Structure of ankle joint 




Htp joint angle [deg] 
Fig.6 Track of Hip and Knee joint angle 

Table 1 Specification of actuator 



Size of actuator (D/H) 


0 96 / 27 


Weight of actuator (g) 


610 


Max. power of actuator (W) 


160 


Max. torque of actuator (Nm) 


30 


type of reduction 


Planetary 3 stage 


Reduction ratio 


1:50 


type of clutch 


Engage 


Motor type 


Brushless with Sensor 


Rotor type 


Inner rotor 


Rotor geometry 


• IPM 


Supply voltage (V) 


24 


Poles f 


20 


Slots V 


24 


Type of coil connection 


Busbar 


Sensor of Pole position 


HalllC 
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'Drive shaft 



Plunger 
(Clutch gear) 
Fig.8 Layout of Reduction 
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. I si tier gear 2nd/3rd tier gear 

Fig.9 Reduction gear 




State of Clutch ON State of Clutch OFF, 

Fig. 10 Structure of Clutch 
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COPmp 

Fig. 12 Image of COP A FRF St COG 




Front of MP join, Betweenofjoinis Rear of ankle joint 
Fig.l 3 Conceptual diagram of COP & JW & COG 




> v ^ Plane of leg 2D Inverse 
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Fig. 18 Operation of assistance for IEMO 
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